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©  Electrical  vibrator-compression  device. 
An  electrical  vibrator-compression  device  comprising  a 

coil  and  a  magnet  movable  with  respect  to  each  other,  one  of 
these  two  components  being  coupled  to  a  piston-like  body 
which  is  movable  in  a  cylinder.  The  second  component, 
which  is  not  coupled  to  the  piston-like  body,  is  connected  by 
means  of  springs  to  a  housing  to  which  the  cylinder  is 
connected.  When  the  device  is  in  operation,  vibrations  will 
be  suppressed  in  a  manner  such  that  the  cylinder  housing 
substantially  does  not  vibrate. 
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The  i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l   v i b r a t o r -  

c o m p r e s s i o n   d e v i c e   c o m p r i s i n g   a  c o i l   and   a  m a g n e t   m o v a b l e  

w i t h   r e s p e c t   to  e a c h   o t h e r ,   one  of  t h e s e   two  c o m p o n e n t s  

b e i n g   c o u p l e d   to  a  p i s t o n - l i k e   body   w h i c h   i s   m o v a b l e   in   a  

c y l i n d e r ,   w h i c h   i s   s u r r o u n d e d   by  a  c y l i n d e r   h o u s i n g ,   t o  

v a r y   t he   v o l u m e   of  a  c o m p r e s s i o n   s p a c e   in   t h e   c y l i n d e r ,  

and  o t h e r   c o m p o n e n t , w h i c h   i s   n o t   c o u p l e d   to  t he   p i s t o n -  

l i k e   b o d y ,   and  any   p a r t s   c o n n e c t e d   to  s a i d   o t h e r   c o m p o n e n t  

b e i n g   s u p p o r t e d   by  one  or  more  s p r i n g s .  

A  c o m p r e s s i o n   d e v i c e   of  t he   a b o v e   k i n d   i s  

known  f rom  DE-PS  1019331   and   DE-OS  1 6 2 8 1 7 5 .   In   t h e s e   k n o w n  

d e v i c e s ,   t he   c o i l   t o g e t h e r   w i t h   the   p i s t o n - l i k e   b o d y   i s  

c o n n e c t e d   v i a   a  s p r i n g   s y s t e m   to  t he   c y l i n d e r   h o u s i n g   a n d  

t h e   m a g n e t ,   w h i c h   i s   c o n n e c t e d   to  t he   h o u s i n g .   The  c o i l  

and  p i s t o n - l i k e   b o d y   a r e   t h e n   moved  in   a  r e c i p r o c a t i n g  

m a n n e r   in   t he   f i e l d   of   t he   m a g n e t   a t   t he   f r e q u e n c y   of  t h e  

a l t e r n a t i n g   c u r r e n t   s u p p l i e d   to  the   c o i l ,   t h e   n a t u r a l  

f r e q u e n c y   of  t he   v i b r a t i o n   s y s t e m   b e i n g   a d j u s t e d   so  t h a t  

i t   a p p r o a c h e s   t he   c u r r e n t   f r e q u e n c y .  

I n   t h e s e   known   d e v i c e s ,   a l s o   t h e   c y l i n d e r   h o u s i n g  

t o g e t h e r   w i t h   t h e   m a g n e t   c o n n e c t e d   t h e r e t o   w i l l   be  s e t  

i n t o   v i b r a t i o n .   In   o r d e r   to  e n s u r e   t h a t   t h e s e   v i b r a t i o n s  

h a v e   a  min imum  e f f e c t   on  t h e s u r r o u n d i n g s ,   i n   t he   k n o w n  

d e v i c e s   t he   w h o l e   c o m p r e s s i o n   d e v i c e   i s   s u s p e n d e d   b y  

means   of  e i t h e r   h e l i c a l   s p r i n g s   or  l e a f   s p r i n g s   i n   a  c o m -  

p r e s s o r   h o u s i n g .   T h e s e   known  d e v i c e s   h a v e   t h e   d i s a d v a n t a g e  
t h a t   an  a d d i t i o n a l   c o m p r e s s o r   h o u s i n g   i s   r e q u i r e d   a n d  

t h a t   t he   d e l i v e r y   p i p e   as  w e l l   as  the   s u c t i o n   p i p e   h a v e  

to  j o i n   a  v i b r a t i n g   c y l i n d e r .  

The  i n v e n t i o n   has   f o r   i t s   o b j e c t   to  p r o v i d e   a n  

e l e c t r i c a l   v i b r a t o r - c o m p r e s s i o n   d e v i c e ,   i n   w h i c h   t h e  

c y l i n d e r   h o u s i n g   s u b s t a n t i a l l y   does   n o t   v i b r a t e .  

In   o r d e r   to  a c h i e v e   t h i s   o b j e c t ,   t h e   d e v i c e  



a c c o r d i n g   to  the   i n v e n t i o n   i s   c h a r a c t e r i z e d   i n   t h a t   s a i d  

o t h e r   c o m p o n e n t   and   any   p a r t s   c o n n e c t e d   t h e r e t o   a r e   c o n -  

n e c t e d   v i a   the   s p r i n g   or  s p r i n g s   to   t he   c y l i n d e r   h o u s i n g .  

S i n c e   the   p i s t o n - l i k e   b o d y   a l w a y s   moves  h a r m o n i c a l l y ,  

t h e   d e v i c e   i s   s u b j e c t e d   to  a  v i b r a t i o n   whose   a m p l i t u d e  

i s   i n v e r s e l y   p r o p o r t i o n a l   to  t h e   w e i g h t   of  t h e   d e v i c e   a n d  

any   p a r t s   c o n n e c t e d   t h e r e t o .   S i n c e   t he   v i b r a t i o n   p r o d u c e d  

a c t s   o n l y   in   one  d i r e c t i o n ,   t h e   r e s i l i e n t l y   a r r a n g e d   c o m -  

p o n e n t   now  w i l l   a c t   as  a  v i b r a t i o n   s u p p r e s s o r ,   and   w i t h   a  

s u i t a b l e   c h o i c e   of  t he   mass   of  t he   m a g n e t   and   t he   p a r t s  

c o n n e c t e d   t h e r e t o ,   v i b r a t i o n   of  t he   c y l i n d e r   h o u s i n g   i s  

s u b s t a n t i a l l y   e n t i r e l y   p r e v e n t e d .   The  s e c o n d   r e s i l i e n t l y  

a r r a n g e d   c o m p o n e n t   may  t h e n   be  e i t h e r   the   m a g n e t   or  t h e  

c o i l .   The  m a g n e t   may  a l s o   be  c o n s t i t u t e d   by  a  s o f t - i r o n  

p a r t   w h i c h   moves  i n   t h e   m a g n e t i c   f i e l d   p r o d u c e d   by  t h e  

c o i l .   A  f u r t h e r   a d v a n t a g e   of  t h i s   c o n s t r u c t i o n   i s   t h a t  

t h e   v i b r a t i o n s   a r e   s u p p r e s s e d   w i t h o u t   the   a d d i t i o n   o f  

f u r t h e r   c o m p o n e n t s   i n c r e a s i n g   t he   w e i g h t   and  t he   v o l u m e .  

A c c o r d i n g   to  a  f a v o u r a b l e   e m b o d i m e n t   of  t he   i n v e n t i o n ,  

t h e   or  e a c h   s p r i n g   i s   i n   t he   f o r m   of  a  l e a f   s p r i n g .   T h i s  

a l s o   e n s u r e s   t he   s t r a i g h t - l i n e   g u i d a n c e   of  t he   r e l e v a n t  

c o m p o n e n t .   B e s i d e s   t h e   f a c t   t h a t   s p r i n g s   of  t h i s   k i n d   a l s o  

e n s u r e   t he   s t r a i g h t - l i n e   g u i d a n c e ,   c o m p a r e d   w i t h   h e l i c a l  

s p r i n g s   t h e y   have   t h e   f u r t h e r   a d v a n t a g e   t h a t   t h e y   have   a  

s m a l l   c o n s t r u c t i o n a l   l e n g t h   i n   t he   d i r e c t i o n   of  v i b r a t i o n .  

Two  e m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   be  d e s -  

c r i b e d   more  f u l l y   w i t h   r e f e r e n c e   to  t he   d r a w i n g ,   i n   w h i c h  

F i g u r e   1  i s   a  d i a g r a m m a t i c   a x i a l   s e c t i o n a l   v i e w  

of  a  c o m p r e s s i o n   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n   i n   w h i c h  

t h e   m a g n e t   i s   s u p p o r t e d   by  h e l i c a l   s p r i n g s ,   a n d  

F i g u r e   2  i s   a  d i a g r a m m a t i c   a x i a l   s e c t i o n a l   v i e w  

of  a  c o m p r e s s i o n   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n   i n  

w h i c h   the   m a g n e t   i s   s u p p o r t e d   by  d i a p h r a g m   s p r i n g s .  

I n   F i g u r e   1,  r e f e r e n c e   n u m e r a l   1  d e n o t e s   a  

c y l i n d e r   w h i c h   f o r m s   p a r t   of  a  c y l i n d e r   h o u s i n g   2.  A 

p i s t o n   3  c o n s t i t u t i n g   t h e   p i s t o n - l i k e   b o d y   of  t he   d e v i c e  

i s   m o v a b l e   i n   t he   c y l i n d e r   1.  The  p i s t o n   3  i s   c o n n e c t e d   t o  

a  p a r t   5  of  n o n - m a g n e t i z a b l e   m a t e r i a l ,   w h i c h   c a r r i e s   a n  



e l e c t r i c a l   c o i l   6,  w h i c h   i s   p r o v i d e d   in   a  m a n n e r   n o t   i n -  

d i c a t e d   f u r t h e r   w i t h   a  c u r r e n t   s u p p l y .  

The  c o i l   6  can   move  i n   a  r e c i p r o c a t i n g   m a n n e r  

i n   an  a n n u l a r   gap  7,  i n   w h i c h   a  p e r m a n e n t   m a g n e t i c   f i e l d  

p r e v a i l s ,   whose   l i n e s   of  f o r c e   e x t e n d   r a d i a l l y   of  t he   g a p  

in   d i r e c t i o n s   a t   r i g h t   a n g l e s   to  t he   d i r e c t i o n   of  m o v e m e n t  

of  t he   c o i l   6.  The  m a g n e t i c   f i e l d   i s   o b t a i n e d   by  means   o f  

an  a n n u l a r   p e r m a n e n t   m a g n e t   8  w i t h   p o l e s   on  b o t h   s i d e s .  

The  m a g n e t   8  i s   s u p p o r t e d   b e t w e e n   two  a n n u l a r   p a r t s   9  a n d  

10  of  a  s o f t - i r o n   mass  1 1 .  

The  p i s t o n   3  b e a r s   on  one  end  of  a  h e l i c a l  

s p r i n g   12  whose   o t h e r   end  b e a r s   on  the   c y l i n d e r   h o u s i n g  

2,  w h i l e   t h e   m a g n e t   8  and  t he   s o f t - i r o n   mass   11  c o n n e c t e d  

t h e r e t o   a r e   s u p p o r t e d   b e t w e e n   h e l i c a l   s p r i n g s   13  and   14 

w h i c h   a t   t h e i r   ends   r e m o t e   f r o m   the   mass  11,  a l s o   b e a r   o n  

the   c y l i n d e r   h o u s i n g   2 .  

The  c y l i n d e r   1  may  be  p r o v i d e d ,   f o r   e x a m p l e ,  

w i t h   a  c o v e r   ( n o t   shown)   h a v i n g   i n l e t   and  o u t l e t   v a l v e s .  

When  a l t e r n a t i n g   c u r r e n t   i s   s u p p l i e d   to  t he   c o i l   6,  t h e  

c o i l   6  w i t h   t he   p i s t o n   3  c o n n e c t e d   t h e r e t o   w i l l   move  i n   a  

r e c i p r o c a t i n g   m a n n e r   a t   a  f r e q u e n c y   e q u a l   to  t h a t   of  t h e  

c u r r e n t   s u p p l i e d .   The  v i b r a t i o n   p r o d u c e d   by  t h i s   m o v e m e n t  

is   r e d u c e d   f o r   t he   m a j o r   p a r t   by  the   mass  of  t he   m a g n e t  

8,  and   the   p a r t s   c o n n e c t e d   t h e r e t o ,   a c t i n g   as  a  v i b r a t i o n  

s u p p r e s s o r ,   w h i c h   w i l l   v i b r a t e   s u b s t a n t i a l l y   i n   p h a s e  

o p p o s i t i o n   to   t h e   p i s t o n .   T h u s ,   i t   is   a c h i e v e d   t h a t   t h e  

c y l i n d e r   h o u s i n g   2  s u b s t a n t i a l l y   does   n o t   v i b r a t e .  

F i g u r e   2  shows  a  c o m p r e s s i o n   d e v i c e   w h i c h   c o m -  

p r i s e s   c o m p o n e n t s   s i m i l a r   to   t h o s e   of  t he   d e v i c e   s h o w n  

in   F i g u r e   1,  c o r r e s p o n d i n g   c o m p o n e n t s   b e i n g   d e s i g n a t e d  

by  the   same  r e f e r e n c e   n u m e r a l s   i n   t he   two  f i g u r e s .   T h e  

two  d e v i c e s   d i f f e r   f rom  one  a n o t h e r   i n   t h a t   t he   h e l i c a l  

s p r i n g s   13  and   14  a r e   now  r e p l a c e d   by  d i a p h r a g m   s p r i n g s  

15  and  16,  w h i c h   a r e   s e c u r e d   a t   t h e i r   p e r i p h e r i e   i n   t h e  

w a l l   of  t h e   c y l i n d e r   h o u s i n g   2  and   a t   t h e i r   c e n t r e s   to  a  

r o d   17  on  w h i c h   the   mass  11  w i t h   t he   m a g n e t   8  i s   s e c u r e d .  

The  o p e r a t i o n   of  t h i s   d e v i c e   i s   i d e n t i c a l   t o  

t h a t   of  t h e   d e v i c e   shown  i n   F i g u r e   1,  w h i l s t   t he   a d d i t i o n a l  



a d v a n t a g e   i s   o b t a i n e d   t h a t   t he   s t r a i g h t - l i n e   g u i d a n c e   o f  

t he   mass   11  e t c .   i s   e n s u r e d   by  the   two  d i a p h r a g m   s p r i n g s  

15  and   1 6 .  

I n   t h e   two  e m b o d i m e n t s ,   t he   c o i l   i s   c o n n e c t e d  

to  t he   p i s t o n - l i k e   b o d y   and   t he   m a g n e t   i s   r e s i l i e n t l y  

c o n n e c t e d   to  t he   c y l i n d e r   h o u s i n g .   The  i n v e n t i o n   may  a l s o  

be  u s e d   i n   d e v i c e s   i n   w h i c h   the   m a g n e t   or  a  s o f t - i r o n  

c o r e   i s   c o n n e c t e d   to  t h e   p i s t o n - l i k e   b o d y   and   t h e   c o i l  

p r o d u c i n g   the   f i e l d   i n   w h i c h   t he   m a g n e t   or  t h e   s o f t - i r o n  

c o r e   moves   i s   r e s i l i e n t l y   c o n n e c t e d   to  t he   c y l i n d e r   h o u s i n g .  



1.  An  e l e c t r i c a l   v i b r a t o r - c o m p r e s s i o n   d e v i c e   c o m -  

p r i s i n g   a  c o i l   and   a  m a g n e t   m o v a b l e   w i t h   r e s p e c t   to  e a c h  

o t h e r ,   one  of  t h e s e   two  c o m p o n e n t s   b e i n g   c o u p l e d   to  a  

p i s t o n - l i k e   b o d y   w h i c h   i s   m o v a b l e   i n   a  c y l i n d e r ,   w h i c h  

i s   s u r r o u n d e d   by  a  c y l i n d e r   h o u s i n g ,   to  v a r y   the   v o l u m e  

of  a  c o m p r e s s i o n   s p a c e   i n   the   c y l i n d e r ,   and   the   o t h e r   c o m -  

p o n e n t ,   w h i c h   is   n o t   c o u p l e d   to  t he   p i s t o n - l i k e   b o d y ,  

and  any  p a r t s   c o n n e c t e d   to  s a i d   o t h e r   c o m p o n e n t   b e i n g  

s u p p o r t e d   by  one  or  more  s p r i n g s ,   c h a r a c t e r i z e d   in   t h a t  

s a i d   o t h e r   c o m p o n e n t   and  any  p a r t s   c o n n e c t e d   t h e r e t o   a r e  

c o n n e c t e d   v i a   the   s p r i n g   or  s p r i n g s   to  t he   c y l i n d e r   h o u s -  

i n g .  

2.  A  d e v i c e   as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d  

i n   t h a t   t he   or  e a c h   s p r i n g   is   in   t he   f o r m   of  a  d i a p h r a g m  

s p r i n g .  
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